I
ncreasing emphasis has been placed on the nontechnical skills required to be a successful neurosurgeon. This change is evident in the educational structures created by the Accreditation Council for Graduate Medical Education (ACGME), such as the 6 core domains of physician competency and milestones for neurological surgery. [1] [2] In these paradigms, technical skills only account for a portion of the content.
Leadership forms the basis for many of these nontechnical skills, particularly in the interpersonal skills and communication and professionalism domains. Among many demonstrable skills, physicians are expected to capably lead healthcare teams or other professional groups, be effective team leaders of other physicians and medical personnel, lead clinical care teams in decision making, and take responsibility for outcomes. 2 Leadership skills are even pertinent to the technically based domains, for example, leading multidisciplinary teams or programs addressing neurocritical care, brain tumors, and complex spinal disorders. 2 Leadership and the development of leaders has been a primary research focus in the social sciences for over a quarter century. 3 It has been well documented that leadership development programs can increase the transformational leadership behaviors of trainees. [4] [5] [6] Personality also plays a key role in leadership behaviors, [7] [8] [9] [10] [11] as well as leadership development, and impacts their effectiveness. [12] [13] [14] [15] [16] Researchers therefore suggest that personality assessment informs leadership development initiatives. 17 Bringing principles of effective leadership development into resident training represents a natural outgrowth of both the educational transformation efforts of the ACGME and leadership development research.
Researchers have begun to investigate the assessment of nontechnical skills, such as leadership, for surgeons and neurological surgeons in operating room teams and linked these skills to performance outcomes. 18, 19 For example, Künzle and colleagues 20 provided evidence that effective, shared leadership is tied to high performance in anesthesiology teams. Additionally, personalitybased behavioral tendencies are relevant to the successful performance of surgical residents. 21, 22 Effective leadership has been associated with self-awareness, and researchers suggest that encouraging organization-supported, selfinitiated leadership development behaviors is important in an overall organizational leadership development strategy. [23] [24] [25] [26] Assessments that foster self-awareness have been used in professional development programs for surgeons. 27 Based on this literature, self-assessment and an awareness of personality traits, behavioral tendencies, and challenges appear to be critical knowledge for those who seek to acquire or improve leadership skills. 13 Self-assessment has been successfully incorporated into leadership development programs across healthcare roles for pharmacy residents, 28 nurses, 29 and physicians. 30 Given the apparently important role of selfawareness and personality in leadership development for neurological surgeons, we introduced these concepts to the 30 interns that attended the Society of Neurological Surgeons (SNS) Post-Graduate Year 1 (PGY1) Boot Camp in the Northeast (New England/New York/New Jersey) region in July, 2015. To informally gauge reactions to this training, we solicited voluntary feedback about the process from trainees. We describe our experience and discuss the leadership development needs brought to light.
AN OVERVIEW OF THE BOOT CAMP
The SNS PGY1 Boot Camp originated in 2010 out of an effort to create and disseminate a core curriculum for incoming neurosurgery residents. This curriculum provides the initial fundamental skills necessary to succeed in neurosurgery residency and works to standardize this knowledge across programs. These programs have been highly rated by faculty and residents and have been shown to provide information that is retained at least 6 months beyond the courses. 31, 32 The Boot Camp is designed to use the "flipped classroom" format with didactic material, including narrated lectures, procedural videos, and course manuals, which are all available online for the interns to review prior to the Boot Camp course. Immediately upon arrival at Boot Camp, interns are expected to take an active role in discussing the management of neurosurgical emergencies in an interactive case-based format and to obtain hands-on experience with the assessment of basic surgical operating skills, on-site neurosurgery emergency simulations, and bedside procedures.
Prior to the 2015 Boot Camp, each participant was provided a link to complete a personality assessment that evaluated his/her typical interpersonal behavioral tendencies (the Hogan Personality Inventory), 33 which was customized for use with neurosurgical interns by Residency Select/J3Personica (Eatontown, New Jersey). During the Boot Camp, a 20-min introduction to the survey instrument and its utility, as well as a review of how to interpret the results, was presented. On the day of the session, each intern confidentially received a copy of his/her individualized data from the Residency Select/Hogan Personality Inventory, along with a Transition to Practice Guide that provided suggestions for improving performance, based on the particular intern's personality assessment results.
A survey was sent to them via Zoho (https://survey.zoho.com) to request their voluntary feedback. Interns were asked to respond to 7 questions immediately following the Boot Camp and 8 questions at 3 months (see Table) . Immediately post-Boot Camp, 24 of 30 interns responded. At 3 months, one-third of the participating interns (n = 10) responded to our survey. Institutional Review Board (IRB) exemption was obtained for the reporting of the anonymous survey data in this article.
INSIGHTS FROM INTERN FEEDBACK
Most interns who provided feedback concurred that leadership and teamwork are vital for success as a neurosurgeon. Both immediately after the Boot Camp and at 3 months, the interns found the leadership development session to have improved selfawareness of their own behavioral tendencies and motivators, and nearly all interns indicated their agreement that the information in the session was relevant to their careers as neurosurgeons. At the 3-month mark, almost three-quarters reported they understood how to put the information from the session into practice. Notably, while the vast majority of interns expressed an affirmative interest in learning more about developing their leadership skills, only 1 in 5 respondents reported having received any feedback from mentors or program directors about their leadership skills.
Overall, the responses were highly informative. Specifically, despite interns' strong desire to develop their leadership skills, most had not received formal training or feedback in their own programs. We believe that systematic, effective leadership training for physicians and residents is needed. [34] [35] [36] [37] We hypothesize that limited time, the need for faculty leadership development, and potentially the nature of the subject itself may present barriers to this training for interns. For pathology residents, Weiss and colleagues 38 reasoned one possible barrier to leadership development is that faculty felt these tasks were outside the purview of their interactions with residents. Lack of exposure, along with the volume of scientific subject matter they must master, may contribute to the lack of motivation for residents to seek out opportunities for leadership development. This scenario INTRODUCTION TO LEADERSHIP SELF-ASSESSMENT highlights the need for systematic leadership training in medical residency programs.
We may inadvertently be doing our trainees a disservice by not providing mentoring in these critical nontechnical skills. As encouraged as we are by interns' largely positive reactions regarding this training, we believe we have a long way to go in guiding our trainees in becoming successful physician leaders.
CONCLUSION
From our perspective, one of the advantages of incorporating personality assessment into the PGY 1 Boot Camp curriculum was that it provided guidance about how to assist our interns to effectively leverage those personality attributes that can enhance their individual and team performance and to avoid those tendencies that can result in damaging outcomes. Because these results were personalized to each intern, mentoring strategies could likewise be tailored to best match a given trainee's unique characteristics and interpersonal behavioral tendencies. Overall, this data-driven approach can potentially help mentors to more effectively facilitate the development of the vital leadership skills necessary for the professional success of neurosurgical trainees.
We agree with Blumenthal and colleagues 38 that, among the many skills neurosurgeons need to be successful, leadership is a nontechnical skill that has not been sufficiently taught. Our goal is to raise awareness about this professional development need for neurosurgical interns. There is a clear appetite among trainees for this type of education. Ultimately, our ability and willingness as educators and mentors to develop these skills in ourselves and in our trainees will need to improve.
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